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Analysis on influence of dynamic characteristics of gas generator in
solid propellant ducted rockets
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Abstract: An integral model of gas generator/solid propellant ducted rocket/missile was
established, and typical performance parameters in the typical trajectory were obtained by
simulation. Results showed that, in the climbing and cruising phases, the relative error of
the fuel mass flow rate and the thrust of the engine was less than 7%. But in the diving
phase, due to the free volume effect, the relative error of the fuel mass flow rate was
—30% , and the error of thrust was —50% correspondingly. However, the relative errors of
flight velocity and flight range were less than 5% and 1% respectively. Therefore, for this
typical climb-cruise-diving flight trajectory described, the dynamic characteristics of gas gen-

erator can be ignored in analysis of the missile’s working process.
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Fig. 1 Step change of throat area
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Fig. 2 Response of pressure to step change of
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Fig.3 Response of mass flow rate to step change

of throat area
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Table 2 Flight parameters at typical time

1 Z'/S
2 AR
RS 20 40 0 100 188 210 212
A 3.037 3.187 3.231 3. 224 3.222 2.946
Ma
B 3. 026 3.178 3.233 3. 229 3. 226 2. 814
A 16. 290 18. 288 18. 862 18. 874 18. 874 0
H
B 16. 285 18. 288 18. 862 18. 874 18. 874 0
A 16. 816 35.123 44. 592 92. 260 175. 969 183. 999
R
B 16. 750 34. 981 44. 433 92. 150 175.911 182. 085
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